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Constraint Induced Movement Therapy
(CIMT)

BASIC COMPONENTS

1.Intensive functional practice
(6 hrs/ day)

2.5plint/ mitt

3. Transfer Package (TP)

More than 1000 research
studies
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—— CIMT original protocol is difficult to
implement in routine clinical practice

mCIMT
—=> .+ less intensive training & restraint use
* transfer package (TP): reduced or omitted

> -demonstrated superiority compared to

traditional approaches What version of CIMT actually
-limited evidence for one, specific mCIMT works in the real world?
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Categorization of mCIMT protocols for
stroke patients
total treatment duration:
low (<20 hrs), moderate (21-39 hrs) or high
(>40 hrs)
splint-wearing time:
low (=3 hrs/day), moderate (4-9 hrs/day) or
high (=10 hrs/day)
\_
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RESULTS

The most frequently used mCIMT
protocols

 moderate-to-low total treatment
duration (less than 39 hrs)

* moderate-to-high restriction time (more
than 10 hrs per day).
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STUDY AIM

to systematically review and
investigate the functional effects
on upper limbs of the most widely
implemented mCIMT  protocols
reported in the literature

PubMed, Scopus, EBSCO &
Cochrane Library
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STUDY
SELECTION

chronic stroke adults

MCIMT (no more than 39 hrs of therapist-supervised training and at least
10 hrs/day of restraint)

OT/ PT intervention (no combinations, no pharmaceutical treatment)

upper limb motor function tests

RCTs



 methodological quality (RoB2):
3 studies= “high” risk,
2 studies= “some concerns”

5 studies, total sample= 239

RESULTS

19-78 participants (mean age: 49.5-69.9 years)

treatment duration: 2 to 8 weeks
most frequently used outcome measures: MAL & WMFT
follow-up measurements: 3 studies (Imo, 3mo, 6mo post-

intervention)

UAB Training for CI Therapy
SID Name

Motor Activity Log (UE MAL) Score Sheet

Amount Scale How Well Scale

ody )
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10. Wash your hasds ifn

lask Time (s) Functional ability score
Forearm to Table (side) 2 2
Forearm to Box (side) 5 2
Extend Elbow (side) 2 3
Extend Elbow (weight) 2 3
Hand to Table (front) 3 3
Hand to Box (front) 2 3
Weight to Box 2 3
Reach and Retrieve 1.5 3
Lift Can 7 3
Lift Pencil 120 l
Lift Paper Clip 6 2
Stack Checkers 120 I
Flip Cards 15 2
Turn Key in Lock 120 1
Fold Towel 22 2
Lift Basket 15 I



INTERVENTION DESCRIPTiON

Study

mCIMT protocol

Smania et al. 2012

Total therapist-supervised time: 10 hrs/ splint time: 120 hrs
5 days/ week for 2 weeks
- 1 hour @clinic
- Splint wearing: at least 12 hrs daily
- 1 hr of home-based program

Trinh et al. 2016

Total therapist-supervised time: 10 hrs/ splint time: 120 hrs
5 days/ week for 2 weeks
- 1 hour @clinic
- Splint wearing: 90% of waking hours
- No clear duration of home-based program

Baldwin et al. 2018

Total therapist-supervised time: 6 hrs/ splint time 200 hrs
6 sessions in 2 weeks
- 1 hour @clinic
- Splint wearing: 90% of waking hours
- 42 min of home-based program

Rocha et al. 2021

Total therapist-supervised time: 24 hrs
3 days/ week for 8 weeks
-1 hour @clinic
‘No clear duration of splint time
‘No clear duration of home-based program

Gauthier et al. 2022

Total therapist-supervised time: 35 hrs/ splint time: 210 hrs
10 sessions in 3 weeks
- 3.5 hrs @clinic
- Splint wearing: 10 hrs daily
- 5 hrs of home-based program




WMFT performance time

Experimental Control

SD Total Mean

Std. Mean Difference

META-ANALYSIS

Std. Mean Difference

WMFT functional ability

Experimental
Study or Subgroup Mean SD Total Mean

Control

Mean Difference

SD Total Weight IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Study or Subgroup  Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.1.1 Post treatment
2.1.1 Post treatment
Baldwin et al. 2018 5.3 3 10 5.1 23 7 8.7% 0.07 [-0.90, 1.04) Smania et al. 2012 3.62 0.78 30 2.92 0.86 29 29.1% 0.70 [0.28. 112] ——
Gauthier etal. 2022 4.22 264 40 495 259 38 26.1% -0.28(-0.72,0.17) —_— Baldwin et al. 2018 38 09 10 35 05 7 21.6% 0.30([-0.37,0.97] ——
Smaniaetal. 2012  4.82 6.13 30 18.21 30.47 29 21.7% -0.61(-1.13,-0.08) _— Subtotal (95% CI) 40 36 50.7%  0.59 [0.23, 0.94] e
Subtotal (95% CI) 80 74 56.5% -0.36 [-0.68, -0.04] g Heterogeneity: Tau® = 0.00; Chi® = 0.98, df = 1 (P = 0.32); I’ = 0%
Heterogeneity: Tau? = 0.00; Chi* = 1.74, df = 2 (P = 0.42); I’ = 0% Test for overall effect: Z = 3.24 (P = 0.001)
Test for overall effect: Z = 2.22 (P = 0.03)

1.1.2 Follow up
2.1.2 Follow up

9 Smania et al. 2012 4.05 0.53 20 3.01 0.75 20 29.6% 1.04 [0.64, 1.44) —_—

N e o .t O B AR 3 AR SEEEel AT B — Baldwinetal. 2018 38 08 9 4 06 5 19.7% -0.20(-0.94,0.54] —t
Gauthieretal. 2022 4.48 266 31 4.66 248 22 20.5% -0.07[-0.62, 0.48) Subsotal (95X O3 20 25 403% 046 (-075 16
Smaniaetal. 2012  3.14 1.53 20 15.99 23.27 20 16.4% -0.76 [-1.41, -0.12] . ( ) - 46 [-0.75, 1.67] e —
Subtotal (95% CI) 60 47 435% -0.18 [-0.85, 0.50) Heterogeneity: Tau’ = 0.68; Chi’ = 8.30, df = 1 (P = 0.004); I’ = 88%
Heterogeneity: Tau® = 0.21; Chi* = 5.16, df = 2 (P = 0.08); I’ = 61% Test for overall effect: Z = 0.74 (P = 0.46)
Test for overall effect: Z = 0.51 (P = 0.61)

Total (95% CI) 69 61 100.0%  0.54 [0.06, 1.02) e
Total (95% CI) 140 121 100.0% -0.30 [-0.60, 0.01) ‘ - ‘ ‘ Heterogeneity: Tau? = 0.16; Chi® = 9.73, df = 3 (P = 0.02); I* = 69% M N ¢ 4
Heterogeneity: Tau® = 0.04; Chi* = 7.13, df = 5 (P = 0.21); I’ = 30% T ) o's t -2 -1 0

Test for overall effect: Z = 1.88 (P = 0.06)

Favours [experimental] Favours [control]

Test for overall effect: Z = 2.20 (P = 0.03)

Test for subgroup differences: Chi’ = 0.04, df = 1 (P = 0.84), I’ = 0%

Favours [control] Favours [experimental]

Test for subgroup differences: Chi* = 0.24, df = 1 (P = 0.62), I’ = 0%

MAL-QoM MAL-AoM

Mean Difference
IV, Random, 95% CI

Experimental Control Mean Difference

Control
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI .

Mean Difference
IV, Random, 95% CI

Experimental Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI

4.1.1 Post treatment 3.1.1 Post treatment

Baldwin et al. 2018 33 06 10 28 1 7 7.3% 0.50[-0.33, 1.33) — A -

Gauthieretal. 2022 3.2 1 40 17 11 38 20.4%  1.50[1.03,1.97) — :‘m':::: :l" 22:1123 23§: 0083 ;g lzs'g 4 si 2; ;g-;: °'lsgz“[8':g' i:g}

Smania et al. 2012 264 0.82 30 1.64 045 29 34.3%  1.00([0.66, 1.34) - . ! ' . b ’ . o S -
Subtotal (95% CI) 80 74 62.1%  1.08 [0.61, 1.55] o Subtotal (95% CI) 40 36 53.8% 101 [0.24, 1.79] | <l
Heterogeneity: Tau® = 0.10; Chi® = 5.17, df = 2 (P = 0.08); I’ = 61% Heterogeneity: Tau® = 0.22; Chi® = 2.78, df = 1 (P = 0.10); I = 64%

Test for overall effect: Z = 4.51 (P < 0.00001) Test for overall effect: Z = 2.56 (P = 0.01)

4.1.2 Follow up 3.1.2 Follow up

Baldwin et al. 2018 34 08 10 27 12 6 4.4% 0.70[-0.38, 1.78] Baldwin et al. 2018 3.2 08 10 29 12 6 12.6% 0.30[-0.78, 1.38] -

Gauthier et al. 2022 26 12 31 16 12 22 11.3%  1.00[0.34, 1.66) . Smania et al. 2012 304 085 20 16 052 20 33.6%  1.44[1.00, 1.88] —__
Smania et al. 2012 2.83 0.85 20 175 0.55 20 22.3%  1.08[0.64, 1.52] —g— Subtotal (95% CI) 30 26 46.2% 0.98[-0.11, 2.08] | —cifi—
Subtotal (95% Ch . 61 48 I 02T > Heterogeneity: Tau® = 0.47; Chi® = 3.67, df = 1 (P = 0.06); I = 73%

Heterogeneity: Tau® = 0.00; Chi‘ = 0.41, df = 2 (P = 0.81); I = 0% Test for overall effect: Z = 1.76 (P = 0.08)

Test for overall effect: Z = 5.74 (P < 0.00001)

pp— e 122 1000% 107 [0.84 1.50) PY Total (95% q) . _— 70 .612 100.0%  1.10 [0.65, 1.54] ‘ ‘ “ .
Heterogeneity: Tau? = 0.01; Chi? = 5.73, df = 5 (P = 0.33); I = 13% et HRRORERY: Tol = O.10; SOt 8,54 G =% §F s D00 o 206 R =5 D i :

Test for overall effect: Z = 9.09 (P < 0.00001)
Test for subgroup differences: Chi* = 0.04, df = 1 (P = 0.84), I’ = 0%

Favours [control] Favours [experimental]

Test for overall effect: Z = 4.86 (P < 0.00001)
Test for subgroup differences: Chi’ = 0.00, df = 1 (P = 0.96), I’ = 0%

Favours [control] Favours [experimental)



DiSCUSSION

Findings in alignment with previous literature:

* measurable benefits even with reduced intensity schemes

» better MAL outcomes with a constraint of at least 6 hrs/day and 6
hrs of training/week. Daily intervention time did not lead to a
significant difference in functional upper limb performance

* the intervention period should be at least 2 weeks, and each training

session should last between 30-60 minutes/day to yield positive
outcomes



DiSCUSSION

The importance of including elements of the transfer package (TP):

* Lack of TP may reduce overall effectiveness

 When elements of TP are included, the nature of the therapy shifts
from an “intensity-driven” model to a “distribution-of-practice”.0 model

» Less therapist-led time, more self-directed activities in the real world

* This may explain effectiveness of mCIMT protocols with limited clinic-

based training
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